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Description 
[OPTICAL SCANNER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91116234, filed July 22, 2002. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to an optical scanner. More 
particularly, the present invention relates to an optical 
scanner having a latched carrier capable of sliding along a 
guide rail. 

[0004] Description of the Related Art 

[0005] Most optical scanners operate by projecting light from a 
light source onto a scan document so that the reflected 
light is transmitted via a set of reflecting mirrors and a 
lens to a charge couple device (CCD). Finally, the image 
picked up by the CCD is converted into digital signals for 
further reading. Together, the set of reflecting mirrors, 



the lens and the optical sensor (that is, the charge couple 
device) are commonly referred to as an optical system. 

[0006] Aside from lining the optical sensor in one horizontal di- 
rection, most optical scanners have a carrier with an opti- 
cal system thereon. Through the sliding motion of the 
carrier, the optical system moves (along a vertical direc- 
tion) to carry out a document scanning operation and ob- 
tain a two-dimensional planar image. 

[0007] | n a conventional scanner, a guide rail passes through the 
carrier so that the carrier is free to move along the guide 
rail. However, this type of structural design often leads to 
a number of problems that are described in more detail 
below. Fig. 1 is a top view (wit the top casing removed) of 
a conventional optical scanner. Fig. 2 is a front view of the 
scanner in Fig. 1. Fig. 3 is a cross-sectional view of the 
scanner in Fig. 1. 

[0008] As shown in Fig. 1, the carrier 102 of a conventional scan- 
ner 100 has a pair of axle sheaths 104. The passage of a 
guiding rail 106 through the axle sheaths 104 of the car- 
rier 102 constrains the carrier 102 to move along the 
guiding rail 106. In general, the guiding rail 106 is fabri- 
cated using metal. An optical system (not shown) is 
mounted on the carrier 102. Here, the upper portion of 



the casing 108b is removed to display the relationship be- 
tween the carrier 102 and the guiding rail 106 of the opti- 
cal scanner 100 within the lower casing 108a. 

[0009] | n pig. 2, the guiding rail 106 is attached to base stands 
located within the lower casing 108a of the optical scan- 
ner 100. To fix the guiding rail 106 onto the pair of base 
stands, a hole is drilled in each of the base stand 120. 
Thereafter, one end of the guiding rail 106 is fastened to 
one base stand 120 via a rivet 110a while the other end of 
the guiding rail 106 is fastened to another base stand 120 
using a screw 110b. 

[0010] Transmission of the carrier 102 is achieved through an 
electric motor 112 driving a transmission belt 114. The 
carrier 102 is able to move through the action of the belt 
114 linked to a latch 116 on one side of the carrier 102. 
On the other end of the carrier 102 (the far side of the 
guiding rail 106), movement is supported by a roller 118 
pinned to the carrier 102. 

[0011] However, the structural layout of the aforementioned op- 
tical scanner has the following drawbacks. 

[0012] i. Demand on assembling tolerance leading to an increase 
in labor hour: the base stands 120 in the lower casing 
108a need to be drilled and the ends of the guiding rail 



106 need to be fastened to the respective base stands 
120. Hence, the number of steps for assembling the guid- 
ing rail 106 is increased in addition to consider a toler- 
ance between the two. 

[0013] 2. The guiding rail may drop off during site tests: because 
only one end of the guiding rail 106 is firmly tightened. 
Hence, an environmental testing (such s shock or drop 
test) may cause the guiding rail 106 to drop. 

[° 014 ] 3. A constant distance of separation between the scan 

document and the optical system is hard to maintain: be- 
cause the carrier 102 is fastened to the base stands 120 
in the lower casing 108a while the document is placed on 
a platform above the upper casing 108b. Hence, the as- 
sembly in the upper casing 108b will directly affect the 
distance of separation between the optical system on the 
carrier 102 and the scan document. 

[0015] | n brief, major drawbacks of a conventional optical scan- 
ner includes: more tolerance-demand for assembly, large 
number of assembling steps, possible dropping of the 
guiding rail after a site test and difficulty in maintaining a 
constant separation between the optical system and the 

scan document. 
Summary of Invention 



[0016] Accordingly, one object of the present invention is to pro- 
vide an optical scanner capable of reducing the demand of 
assembling tolerance and the number of assembling steps 
so that the manufacturing cost can be reduced. 

[0017] a second object of this invention is to provide an optical 
scanner capable of preventing possible drop of guiding 
rail during an on site testing so that the problems associ- 
ated with the dropping of guiding rail can be effectively 
resolved. 

[0018] a third object of this invention is to provide an optical 
scanner capable of maintaining a constant distance of 
separation between an optical system on a carrier and a 
scan document so that a higher quality scan image is 
achieved. 

[0019] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides an opti- 
cal scanner. The optical scanner comprises a carrier, a 
casing, a driving unit and a transmission unit. The carrier 
has a connecting unit. In addition, an optical system is set 
on the carrier. The casing has a guiding rail formed as an 
integral unit with the interior sidewall of the casing. The 
guiding rail has at least a fastener for latching with the 



connecting unit of the carrier. The driving unit and the 
carrier are linked together through the transmission unit. 
The driving unit drives the transmission unit so that the 
transmission unit is able to pull the carrier along the 
guiding rail via the connection between the connecting 
unit on the carrier and the fastener on the guiding rail. 

[0020] | n this invention, a soft and grind-resistant material is 
used to fabricate the casing. The section extending from 
the casing to the guiding rail has a U shape and the inte- 
rior sidewall of the U-shaped opening may further include 
a plurality of rib section for connecting the two ends of 
the U-shaped section (the sidewalls of the opening) so 
that the casing and the guiding rail is strengthened. 

[0021] Aside from forming the guiding rail as an integral unit 

with the casing, a soft and grind-resistant material can be 
used to fabricate the guiding rail individually. In addition, 
at least a slide fastener is formed on the guiding rail and 
at least a base fastener is formed at each end of the guid- 
ing rail. Correspondingly, at least two fixed sections are 
formed on the interior sidewalls of the casing. The base 
fastener latches onto the fixed sections of the casing. 
Meanwhile, the slide fastener latches with the connecting 
unit on the carrier. 



[0022] one aspect of this invention is that assembling the carrier 
using a fastener is able to reduce the number of assem- 
bling steps and the demand on assembling tolerance. 
Hence, considerable labor and production cost is saved. 

[0023] Another aspect of this invention is that the guiding rail is 
formed as an integral unit together with the casing so that 
the number of assembling step and the demand on as- 
sembling tolerance is further reduced. Consequently, 
some labor and production cost is saved. 

[0024] s t j|| another aspect of this invention is that the guiding 
rail is formed as an integral unit with the casing. Hence, 
the possibility of the guiding rail dropping from the casing 
due to on-site testing is greatly minimized. In the con- 
ventional scanner where only one end of the guiding rail is 
screwed to a base stand making it more vulnerable to dis- 
lodge and drop off under an influence of a shock. 

[0025] still another aspect of this invention is that the guiding 
rail is formed on the interior sidewalls of the casing 
(comprising an upper casing and a lower casing) rather 
than just on bottom section of the lowercasing. Further- 
more, the guiding rail may form on the top section of the 
upper casing body or on the side of both the upper casing 
and the lower casing. When the guiding rail is formed on 



the upper casing, a constant distance between the carrier 
and a scan document can be maintained. Ultimately, qual- 
ity of the scanned images is improved. 
[0026] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0027] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0028] Fig. 1 is a top view (with the top casing removed) of a 
conventional optical scanner. 

[0029] pig. 2 is a front view of the scanner in Fig. 1. 

[0030] Fig. 3 is a cross-sectional view of the scanner in Fig. 1. 

[0031] Fig. 4 is a cross-sectional view of an optical scanner ac- 
cording to a first preferred embodiment of this invention. 

[0032] Fig. 5 is a perspective view showing the guiding rail within 
the lower casing in Fig. 4. 



[0033] pig. 6 is a sectional view showing the guiding rail in Fig. 4. 

[0034] pig. 7 is a sectional view showing the connecting unit of 
the carrier in Fig. 4. 

[0035] Fig. 8 is a sectional view showing a modified example of 
the guiding rail according to the first preferred embodi- 
ment of this invention. 

[0036] Fig. 9 is a sectional view showing a modified example of 
the connecting unit of the carrier according to the first 
preferred embodiment of this invention. 

[0037] Figs. 10 through 12 are cross-sectional views showing a 
guiding rail formed as an integral unit with the top section 
of an upper casing, the sidewall of an upper casing and 
the sidewall of a lower casing according to the first pre- 
ferred embodiment of this invention. 

[0038] Figs. 13 through 16 are cross-sectional views showing a 
guiding rail having the modified example A formed as an 
integral unit with the top section of an upper casing, the 
sidewall of an upper casing, the bottom section of a lower 
casing and the sidewall of a lower casing. 

[0039] Fig. 17 is a perspective view showing ribs formed in an in- 
terior section of the guiding rail. 

[0040] Fig. 18 is a perspective view of a guiding rail according to 
a second preferred embodiment of this invention. 



[0041] pig. 19 is a perspective view showing a casing that corre- 
sponds with the guiding rail in Fig. 18. 
Detailed Description 

[0042] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0043] [the first embodiment] 

[0044] pig. 4 is a cross-sectional view of an optical scanner ac- 
cording to a first preferred embodiment of this invention. 
As shown in Fig. 4, the optical scanner 200 comprises a 
carrier 202, a casing 208, a driving unit 212 and a trans- 
mission unit 214. The carrier has a connecting unit 204. 
Furthermore, an optical system (not shown) is set up on 
the carrier 202. The optical system comprises at least a 
set of reflecting mirrors, a lens and an optical sensor. The 
optical sensor can be a charge couple device (CCD), for 
example. 

[0045] The casing 208 comprises an upper casing 208b and a 

lower casing 208a. The casing 208 has an attached guid- 



ing rail 206. The guiding rail 206 is formed as an integral 
unit with the interior sidewall of the casing 208. The guid- 
ing rail 206 has at least a fastener. Preferably, the guiding 
rail 206 includes a pair of fasteners 206a and 206b for 
latching with the connecting unit 204 of the carrier 202. 

[0046] The driving unit 212 can be an electric motor, for exam- 
ple. The transmission unit 214 links up the driving unit 
212 with the carrier 202. The transmission unit 214 is a 
belt, for example. The driving unit 212 drives the trans- 
mission unit 214 so that one end of the carrier 202 is able 
to slide along the guiding rail through the linkage be- 
tween the connecting unit 204 of the carrier 202 and the 
fasteners 206a, 206b of the guiding rail 206. The other 
end of the carrier 202 (the end far from the guiding rail 
206) moves together with the end described above 
through a supporting roller 218 (or a supporting device 
capable of moving along with the carrier 202). 

[0047] | n t his embodiment, a soft and grind-resistant material is 
selected to fabricate the casing 208. Possible material for 
fabricating the casing 208 includes polycarbonate resin, 
nylon, polyoxymethylene (POM) or polybutylene tereph- 
thalate (PBT). 

[0048] | n the following, the structure of the guiding rail 206 and 



the connecting unit 204 of the carrier 202 is explained in 
more detail. Fig. 5 is a perspective view showing the guid- 
ing rail within the lower casing in Fig. 4. Fig. 6 is a sec- 
tional view showing the guiding rail in Fig. 4. Fig. 7 is a 
sectional view showing the connecting unit of the carrier 
in Fig. 4. In Fig. 5, a guiding rail 206 protruding from the 
interior sidewall of the lower casing 208b is used as an 
example. In Fig. 7, the connecting unit 204of the carrier 
202 has at least a protruding section, preferable two pro- 
truding sections 204a and 204b. In Fig. 6, the fasteners 
206a and 206b in the guiding rail 206 are recess spots for 
latching with the protruded sections 204a and 204b of the 
connecting unit 204. 
[0049] According to one aspect of this invention, the guiding rail 
is formed as an integral unit together with the casing 
(unlike the conventional technique having to drill holes at 
the base stand in the lower casing before stationing the 
ends of the guiding rail to the base stand). Since the num- 
ber of assembling step and the demand on assembling 
tolerance is therefore reduced, some labor and production 
cost is saved. 

[0050] According to another aspect of this invention, the fastener 
on the guiding rail engages with the connecting unit on 



the carrier by sliding into each other. Hence, the time re- 
quired to assemble the guiding rail and the carrier is 
shortened (unlike the conventional technique having to 
pass the guiding rail through a sheath within the carrier). 
This saves labor time and reduces production cost con- 
siderably. 

[0051] According to still another aspect of this invention, the 

guiding rail is formed as an integral unit with the casing. 
Hence, the possibility of the guiding rail breaking off from 
the casing due to on-site testing is greatly minimized. In 
the conventional scanner where only one end of the guid- 
ing rail is screwed to a base stand making it more vulner- 
able to dislodge and drop off during the on-site testing 
process. 

[0052] According to still another aspect of this invention, casing 
(and the guiding rail) is fabricated using a soft and grind- 
resistant material. 

[0053] [modified example A of the first embodiment] 

[0054] According to this invention, the shape of guiding rail and 
the shape of a matching connecting unit on the carrier 
need not be limited by the one described above. Other 
types of design for latching the connecting unit on the 
carrier and the guiding rail together are possible as long 



as the carrier is free to slide along the guiding rail. 

[0055] pig. 8 is a sectional view showing a modified example of 
the guiding rail according to the first preferred embodi- 
ment of this invention. Fig. 9 is a sectional view showing a 
modified example of the connecting unit of the carrier ac- 
cording to the first preferred embodiment of this inven- 
tion. In these examples, only the guide rail and the carrier 
are being modified, while the other elements are same as 
the first embodiment. As shown in Fig. 8, the guiding rail 
306 is formed as an integral unit with the casing. The 
guiding rail 306 has at least a fastening section but 
preferably two fastening sections 306a and 306b. The 
fastening sections 306a and 306b have a recess spot, for 
example. As shown in Fig. 9, the connecting unit 304 of 
the carrier has at least a protruding section, but preferably 
two protruding sections 304a and 304b for engaging with 
the respective fastening sections 306a and 306b of the 
fastener 306. 

[0056] [modified example B of the first embodiment] 

[0057] Aside from the shape of the guiding rail on the interior 
sidewall of the casing and the connecting unit, the loca- 
tion of the guiding rail is not limited to the lower casing. 
In fact, the guiding rail positioned on the bottom section 



of the lower casing as shown in Figs. 4 and 5 serves for il- 
lustration purpose only. The guiding rail may be formed 
on the upper casing as well as on the lower casing. The 
following provides some other modified examples show- 
ing the possible location of the guiding rail. 

[0058] pigs. 10 through 12 are cross-sectional views showing a 
guiding rail formed as an integral unit with the top section 
of an upper casing, the sidewall of an upper casing and 
the sidewall of a lower casing according to the first pre- 
ferred embodiment of this invention. As shown in Figs. 10 
through 12, the connecting units of the carrier are labeled 
404, 504, 604, the guiding rails are labeled 406, 506, 
606, the upper casings are labeled 408b, 508b and the 
lower casing is labeled 608a. 

[0059] [modified example C of the first embodiment] 

[0060] pigs. 13 through 16 are cross-sectional views showing a 
guiding rail having the modified example A formed as an 
integral unit with the top section of an upper casing, the 
sidewall of an upper casing, the bottom section of a lower 
casing and the sidewall of a lower casing. As shown in 
Figs. 13 through 16, the connecting units of the carrier 
are labeled 304, 704, 804, 904, the guiding rails are la- 
beled 306, 706, 806, 906, the upper casings are labeled 



708b, 808b and the lower casings are labeled 308a, 908a. 
[0061] | n addition, ribs may be introduced to strengthen the 

guiding rail and the casing. Fig. 17 is a perspective view 
showing ribs formed in an interior section of the guiding 
rail. As shown in Fig. 17, a plurality of ribs 422 is formed 
in the U-shaped opening 406c that extends from upper 
surface of the upper casing 408b towards the guiding rail 
406. With the additional ribs 422, the upper casing 408b 
and the guiding rail 406 are strengthened. To avoid too 
much complication to the drawing, some dotted lines are 
omitted, and the lower part of the ribs 422 are shown in 
dash lines. Although the ribs are formed inside a U- 
shaped opening within the guiding rail attached to the 
upper casing 408b, this by no means restricts the location 
of the ribs. 

[0062] one aspect of this invention is that the guiding rail can be 
attached anywhere on the interior wall of the casing. The 
guiding rail may attach to the top section of the upper 
casing, the bottom section of the lower casing or the 
sidewall of the casing. When the guiding rail is attached to 
the upper casing, a constant distance of separation be- 
tween the carrier and a scan document is provided. In 
other words, the distance of separation between the scan 



document and the optical system on the carrier will be 
unaffected by the other half of the casing (the lower cas- 
ing). Ultimately, quality of the scanned image is improved. 

[0063] Another aspect of this invention is that ribs can be formed 
inside the U-shaped opening within the guiding rail to 
strengthen the guiding rail as well as the casing. 

[0064] [ t he second embodiment] 

[0065] pig. 18 is a perspective view of a guiding rail according to 
a second preferred embodiment of this invention. Fig. 19 
is a perspective view showing a casing that corresponds 
with the guiding rail in Fig. 18. In the second embodiment 
of this invention, all other elements are identical to the 
ones in the first embodiment except for the casing and 
the guiding rail. As shown in Fig. 19, the guiding rail 256 
has at least two base fastening sections and at least a 
sliding fastener. Preferably, the guiding rail 256 has four 
base fastening sections 274 and two sliding fasteners 
256a, 256b. Each fixing section 276 is a L-shaped exten- 
sion from the casing 258 and the base fastening section 
274 of the guiding rail 256 is an open hole such that the 
fixing sections 276 engage (latch) with the base fastening 
section 274. Therefore, the guiding rail 256 is fixed onto 
the inner side of the casing 258. 



[0066] The base fastening sections 274 engage with fixing sec- 
tions 276 on the casing 258. The sliding fasteners 256a, 
256b latch onto the connecting unit of the carrier. 

[0067] Thus, the second embodiment operates using the same 
operating principles as the first embodiment. The driving 
unit (for example, an electric motor) drives a transmission 
unit (such as a belt) so that the carrier is able to move 
along the guiding rail 256 through the link between the 
connecting unit of the carrier and the sliding fasteners 
256a, 256b of the guiding rail 256. 

[0068] | n addition, the scope of this invention sets no limit either 
to the shape of the guiding rail and the corresponding 
connecting unit on the carrier or the location of the guid- 
ing rail. Since many variations are possible, only a few are 
described above. Furthermore, it is possible to strength 
the guiding rail by forming ribs inside the U-shaped 
opening within the guiding rail. 

[0069] Accordingly, one aspect of this invention is that the slid- 
ing fasteners of the guiding rail fit easily into the corre- 
sponding connecting unit on the carrier. Therefore, overall 
assembly time is saved (unlike the conventional technique 
having to drill holes at the base stand in the lower casing 
before stationing the ends of the guiding rail to the base 



stand). Consequently, some labor and production cost is 
saved. 

[0070] Another aspect of this invention is that the fastening 

method constrains the movement of the carrier along the 
guiding rail. Hence, the guiding rail is less vulnerable to 
drop while performing an on-site testing (unlike the con- 
ventional guiding rail that can be shaken loose because 
only one end is fastened using a screw). 

[0071] still another aspect of this invention is that ribs may be 
added to the U-shaped opening in the interior of the 
guiding rail to further strengthen the guiding rail. 

[0072] still another aspect of this invention is that the guiding 

rail is fabricated using a soft and grind-resistant material. 

[0073] According to the aforementioned embodiments, major 
advantages of this invention includes: 1. By forming the 
guiding rail on the casing as an integral unit, the number 
of assembling steps is reduced and the demand on as- 
sembling tolerance is also reduced. Hence, labor and pro- 
duction cost can be substantially reduced. 2. Because the 
fastening section of the guiding rail and the connecting 
unit of the carrier can be assembled together with ease, 
and therefore assembling time and production cost can be 
substantially reduced. 3. Since the guiding rail is formed 



as an integral unit inside the casing, the possibility of the 
guiding rail breaking off from the casing while performing 
an on-site testing is greatly reduced. 4. The guiding rail 
can be fixed onto the interior wall of the casing through 
latching (engaging) so that the dropping of the guiding 
rail from the casing while performing an on-site testing as 
in the case of conventional scanner can be effectively 
avoided. 

[0074] | t w j|| b e apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



